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ABSTRACT
Introduction

Ankle fractures result in significant morbidity in adults, with prognosis worsening with
increasing age. Previous trials have not found evidence supporting supervised physiotherapy
sessions, but these studies have not focused on older adults or tailored the exercise
interventions to the complex needs of this patient group. The Ankle Fracture Treatment:
Enhancing Rehabilitation (AFTER) study is a pilot randomised controlled trial to assess
feasibility of a later definitive trial comparing best-practice advice with progressive

functional exercise for adults aged 50 years and over after ankle fracture.
Methods and analysis

A multicentre pilot randomised controlled trial with an embedded qualitative study. At least
forty-eight participants aged 50 years and over with an ankle fracture requiring surgical
management, or non-operative management by immobilisation for at least 4 weeks, will be
recruited from a minimum of three National Health Service hospitals in the United Kingdom.
Participants will be allocated 1:1 via a central web-based randomisation system to: 1) best-
practice advice (one session of face-to-face self-management advice delivered by a
physiotherapist and up to two optional additional sessions) or ii) progressive functional
exercise (up to six sessions of individual face-to-face physiotherapy). An embedded
qualitative study will include one-to-one interviews with up to 20 participants and a therapist

focus group.

The main objectives are to assess: (i) patient engagement with the trial, measured by the
participation rate; (ii) establish whether the interventions are acceptable to participants and
therapists, assessed by intervention adherence levels, participant interviews and the therapist
focus group; (iii) participant retention in the trial, measured by the proportion of participants
providing outcome data at 6 months; (iv) acceptability of measuring outcomes at 3 and 6-

month follow-up.
Ethics and dissemination

Hampshire B Research Ethics Committee (18/SC/0281) gave approval on 2" July 2018.
Results will be published in a peer-reviewed journal with authorship eligibility according to

the ICMIJE criteria.
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Article summary
Strengths and limitations of this study

o The Ankle Fracture Enhancing Rehabilitation (AFTER) study is a pilot randomised
controlled trial with an embedded qualitative study recruiting at least 48 patients aged
50 years and over after an ankle fracture from at least three UK National Health
Service hospitals.

J Participants will be randomly allocated to either: 1) best-practice advice (one session
of face-to-face self-management advice delivered by a physiotherapist and up to two
more optional advice sessions) or ii) progressive functional exercise (up to six
sessions of individual face-to-face physiotherapy).

o The interventions were developed using current research evidence and with input
from clinical experts, researchers, and patient and public representatives.

o We aim to assess the feasibility of a future definitive randomised controlled trial in
terms of patient engagement with the trial, intervention acceptability and fidelity,
retention of participants in the trial, and acceptability of measuring outcomes at 3 and
6-month follow-up.

J Physiotherapists and participants are not blinded due to the nature of the interventions.
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INTRODUCTION

Fractures may have a devastating effect on the lower limb, resulting in mobility problems and
loss of independence.! The incidence of ankle fractures for people aged 50 years and over in
the UK is 10.4 per 10,000 person-years.> As the proportion of ankle fractures occurring in
older adults increases’®# and the population ages, a three-fold increase in these injuries by
2030 is projected.> A systematic review of outcome data after ankle fracture showed that
functional outcomes worsen with increasing age,° likely due to lower physiological reserves
(frailty), comorbidities, reduced muscle mass and power (sarcopenia),” and poor balance.®
Participants in the Ankle Injury Management (AIM) trial (which recruited participants 60
years and over) self-reported an average 30% loss in ankle function, less confidence in

walking, and more fear of falling from pre-injury to 6 months post-injury.’

In developed countries, unstable ankle fractures typically undergo internal fixation surgery to
restore normal anatomy.!'? Below-knee casts are also used in older adults as they have greater
risks from surgery than younger people.!' The AIM trial showed surgery and close contact
casting for managing unstable ankle fractures in older adults had equivalence in functional
outcomes.’ Whatever the initial fracture management, protective splinting (in a cast or boot)
to immobilise the ankle joint and support the injured leg is commonplace. Physical
impairments after ankle fracture include ankle pain, reduced ankle motion,!? lower limb
muscle strength deficits,!? 14 mobility limitations,!? 15 and walking abnormalities.!® Many
patients see a physiotherapist to aid recovery, usually in outpatient departments as most

patients are ambulatory, albeit with difficulty.

A Cochrane review!” of ankle fracture rehabilitation concluded that there was insufficient
evidence to support traditional physiotherapy interventions targeting ankle joint and muscle
impairments, such as stretching,'® manual therapy,'® and exercise.?’ Updating the Cochrane
review searches in MEDLINE and EMBASE, identified another multicentre trial by Moseley
and colleagues.?! They found no differences in self-reported lower limb function or quality of
life between supervised exercise and a one-off advice session for adults with ankle fractures
treated surgically and conservatively. Physiotherapists delivered both interventions face-to-
face. The exercises included traditional ankle exercises, single-limb weight-bearing exercises,
and advice on using walking aids. The single advice session intervention had low adherence,

with a third of participants obtaining one or more extra sessions of out-of-trial physiotherapy.
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Older adults were not adequately represented in either treatment group, as the mean age was

42 years.

Physiotherapy interventions tested to date have not incorporated features of advice and
exercise programmes for older adults used in other rehabilitation areas. Issues such as
persistent poor balance in older adults require attention.?? Training for functional movement
problems (e.g., walking and stair climbing) and balance, rather than traditional ankle-
impairment exercises, has a strong evidence base for older people’s rehabilitation. Focusing
on ankle impairments in rehabilitation may be insufficient for dealing with complex mobility

problems in older adults after injury.??

The AFTER study will assess a novel approach to physiotherapy provision, progressive
functional exercise. The progressive exercise programme will use contemporary evidence-
based guidelines on exercise volume and load to optimise the physiological response. The
widely-accepted overload principle states that movement and strength improvements require
a training stimulus of sufficient volume and intensity.?* Strong evidence suggests
psychological barriers to adherence to physiotherapy advice and exercises.?®> As participants
expressed fear of walking and falling in a qualitative study within the AIM trial, these

psychological factors will be addressed.?

A pilot randomised controlled trial (RCT) is needed to investigate areas of uncertainty for a
future definitive RCT, exploring trial design, recruitment, follow-up, and the acceptability of

the interventions and outcome measures.
Objectives

The AFTER (Ankle Fracture Treatment: Enhancing Rehabilitation) study will assess the
feasibility of a definitive RCT to compare progressive exercise with best-practice advice in

patients aged 50 years or over after ankle fracture.
The main objectives of the pilot trial are to:

e Assess patient engagement with the trial, measured by the participation rate.

e Establish whether the interventions are acceptable to participants and therapists,
assessed by intervention adherence levels, participant interviews and a therapist focus
group.

e Determine patient retention, measured by the proportion of patients providing

outcome data at 6 months
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e Assess the acceptability of measuring outcomes at 3 and 6-month follow-up.

METHODS AND ANALYSIS
Study design

A multicentre pilot RCT with an embedded qualitative study. Participants will be allocated to
either: 1) best-practice advice (one session of face-to-face advice delivered by a
physiotherapist, with up to two further optional advice sessions) or ii) progressive functional

exercise (up to six sessions of individual face-to-face physiotherapy) (see Figure 1).
Setting

Recruitment will be from at least three NHS hospitals and their related physiotherapy
services. Participants will be identified during inpatient stays or when attending fracture
clinics, where they will be screened and given study information. Eligibility will be assessed

by the treating clinician, usually an orthopaedic surgeon or physiotherapist.
Study participants

The target population is at least 48 adults aged 50 years or over attending NHS services to
manage ankle fractures that require definitive management with surgical treatment or ankle

immobilisation for at least 4 weeks.
Eligibility
We will include adults aged 50 years or over with an ankle fracture who are undergoing

surgical fixation or conservative management involving ankle immobilisation for at least 4

weeks.
Patients will be excluded if they:

e are unable to adhere to trial procedures or complete questionnaires

e who do not have capacity to consent to study participation

e were not ambulatory before the injury

e are considered inappropriate for referral to physiotherapy by the clinician
e cannot attend outpatient physiotherapy at a participating centre

e have serious concomitant disease (such as terminal illness)

e have bilateral lower limb fractures
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¢ have an ipsilateral concurrent Pilon fracture
e have open fracture wounds, external fixation, or substantial skin loss or grafts that

would limit ankle or lower leg exercise
Recruitment

Participants will be recruited from NHS hospitals and related physiotherapy services. Posters

displayed in clinics will advertise the AFTER study to patients and clinicians.
Screening and eligibility assessment

Potential participants will be inpatients or attending trauma and orthopaedic clinics. Patients
presenting with an ankle fracture will be assessed against the eligibility criteria, given a copy
of the participant information sheet, and asked if they wish to be considered for the study.
Patients who meet the eligibility criteria and would like to participate will be approached for
informed consent. If the potential participant is deemed eligible and is willing to proceed,

then they and the researcher will sign and date a consent form.

Patients who do not meet the eligibility criteria or who do not wish to participate will receive
standard NHS treatment. We will record the age and gender of those not eligible or who
decline participation to assess the generalisability of those recruited. We will ask these

patients why they declined the study and record any answers provided.
Randomisation

Consented participants will be randomised 1:1 to the intervention groups using the centralised
computer randomisation service provided by the Oxford Clinical Trials Research Unit. The
site’s research facilitator will undertake randomisation directly themselves or will contact the
study office over the telephone to access the system on their behalf. Randomisation will be
computer-generated and stratified by centre and initial fracture management (surgery or non-
surgical) using a variable block size to ensure participants from each centre have an equal
chance of receiving each intervention. Participants will only be randomised after eligibility

assessment and informed consent.
Blinding

Physiotherapists delivering the intervention and study participants will be told the treatment
allocation. Researchers independent of the clinical team will collect the objective outcome

measures at 6-month follow-up.
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Interventions
Training and monitoring of intervention delivery

The best-practice advice and progressive functional exercise interventions will be provided
face-to-face and one-to-one by physiotherapists. The study team will give the treating
therapists training and an intervention manual on the theory and practical delivery of the
interventions. Treating physiotherapists will record the delivery and content of the sessions

attended by each participant.

Patient pathways vary at different hospitals so patients may have had instruction on basic
ankle exercises, wound care, and use of walking aids from a physiotherapist or other health
professional while an inpatient or in an acute fracture clinic before starting the study
interventions. This will be recorded in the study treatment log. The intervention session(s)
can be tailored to the patient’s recovery level, as per usual care. Some centres make referrals
for physiotherapy while patients are inpatients or at earlier clinic follow-ups. Other centres
delay referrals until a clinic review several weeks later. The study will adapt screening and
recruitment to embed in the patient pathway as much as is practical. The process at each

centre will be reviewed as the study progresses.

The best-practice advice or progressive functional exercise sessions will be given when the
participant can mobilise with unrestricted weight-bearing and do ankle exercises as guided by
their surgeon or physiotherapist. We anticipate that this will usually be around 6-8 weeks

post-injury.
Best-practice advice

A single advice session with a physiotherapist with one or two follow-up appointments is
commonplace in the UK NHS. This was considered an acceptable provision model reflecting
best-practice usual care advice in a consensus meeting with health care professionals and
patient and public involvement representatives held to help design the AFTER study. There
are no clinical guidelines on physiotherapy for ankle fractures. Recent NICE fracture
guidelines made no specific recommendations for ankle fracture physiotherapy, but did
highlight the importance of supporting advice with written information to enhance self-

management.?’

There is variation in physiotherapy provision in the NHS. However, as with many

physiotherapy trials, the volume and content will be standardised to manage heterogeneity
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and ensure a reproducible intervention that can be assessed for generalisability. This
intervention should be a credible representation of current best-practice usual care advice
across the NHS. Key stakeholders, including clinical experts, researchers, and patient and
public representatives, contributed substantially to the development of the interventions

during the design phase of the AFTER study.

The best-practice advice intervention will focus on self-management. It will include a 20- to
60-minute session (depending on local service provision) of assessment, education,
reassurance, and detailed self-management advice on ankle exercises, gait training, stair
climbing, walking aid advice, and basic balance exercises. An advice booklet will provide

key information.

Up to two further sessions advice will be optional for participants that are having difficulties
with self-management or the exercises. The physiotherapist’s role will be to re-assess and re-
enforce self-management advice. During the initial stage of recruitment these additional
sessions may involve a telephone call or an additional face-to-face contact. In the latter stage
of recruitment, these sessions will be offered as telephone consultations only. Use of

additional sessions will be recorded and monitored.

Physiotherapists use a range of passive manual and electrotherapy modalities but clinical
trials and systematic reviews have found limited evidence that these treatments effectively
improve outcomes after ankle fracture.!” They will therefore not be a core part of the best-

practice advice but use will be recorded in the treatment logs.
Progressive functional exercise

Participants will undertake progressive functional resistance training and balance exercises. A
physiotherapist will instruct on, supervise, and progress the functional exercises in up to six
sessions over 16 weeks. This period allows sufficient time for neuromuscular adaptation to
exercise.?® The programme can end early if all rehabilitation goals are achieved in under six
sessions. The first session will be 20-60 minutes and the rest up to 30 minutes, consistent
with physiotherapy sessions in the NHS. Physiotherapists will provide assessment, advice,
education about progressing recovery, gait training, walking aid instruction, and an

information booklet.
The programme will be highly structured but calibrated for each individual. Tailoring

programmes to the participant is a key feature of effective interventions in older adults.?® All

10
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participants will receive a core set of functional lower limb strengthening exercises in line
with the evidence for improving muscular strength and power in older persons’
rehabilitation.’? Strength improvements do not necessarily translate to function and balance
improvements. The programme will include supervised gait training to target major walking
difficulties after ankle fracture. Gait training improves motor control during walking in older
adults, which is related to functional mobility and balance improvements.?! Balance exercises
will also be included in the programme and introduced once the participant is able to weight
bear sufficiently to perform these. Exercises will be practised in the clinic but conducted at
home to achieve an effective dose. Based on the participant’s functional goals, exercises will
be progressed to make them task-specific, for example walking on uneven surfaces or slopes,
climbing stairs, or jogging. The participants will receive a personal exercise guide and diary.
Exercise progression will be based on evidence-based guidelines?* but individualised by
progressing and regressing the volume and load in line with each participant’s capabilities

and preferences.

The progressive functional exercise intervention will use simple health behaviour change
techniques to optimise adherence to home exercise. We drew on the evidence-based NHS
Health Trainers Handbook, recommended for routine use by health professionals to promote
patient behaviour change.3? Our group has used these techniques in other physiotherapy trials
to develop feasible exercise programmes that have resulted in self-efficacy improvements.?3
The strategies use a two-stage mechanism, increasing intention to adhere to the exercise

regimen and translating this behavioural intention into actual behaviour.

Participants will be asked to identify their goals following usual physiotherapy practice and,
with the treating therapist’s help, write an action plan for where and when they will perform

their home exercises and a contingency plan for managing difficulties.

Therapists will be trained to focus on helping participants identify barriers to exercise and
becoming more physically active post-injury, and facilitating problem-solving. The therapists
will offer education on how exercise and physical activity can help participants to achieve
their goals and will reassure participants about their capacity to exercise and increase their
physical activity.3* The intervention will give participants individualised feedback on their
rehabilitation progress and reinforcement over the sessions, and will facilitate identification
of barriers to doing the home exercise programme, which all have a strong evidence base to

support their use in older adults.?

11
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There is evidence that patients do not retain much of the information received face-to-face.?
This sense of being overwhelmed by verbal instructions from physiotherapists was echoed by
several patient and public involvement (PPI) group representatives, who strongly advocated
quality supporting materials. A high-quality information booklet will be developed by the
AFTER study team and provided to participants.

Concomitant care

Other aspects of health and social care will continue as normal. Analgesia use will be self-
reported. Participants may seek other forms of treatment during follow-up, but will be asked
to use their usual routes of access or referral to do so. Additional treatments, including
contact with their GP or other health professionals, will be recorded in participant follow-up

questionnaires.

A rigorous quality control programme will ensure intervention fidelity.¢ Participants can
seek care outside the study, which will be recorded as part of health resource use. Participant
crossover between intervention groups will not be allowed. The local site coordinating
physiotherapist and study team will share responsibility for intervention quality control. Site
visits will be conducted periodically to observe recruitment, consent, randomisation, data
collection, and progressive exercise and best-practice advice sessions. Permission will be
sought from the participants to observe treatment sessions. Data will be collected on
intervention delivery, number of treatment sessions attended, and details about the core and
adaptable components to facilitate monitoring and reporting. Sites will regularly receive
feedback from quality control visits to help maintain and improve fidelity. Identified issues
will be addressed by engaging the site staff in more training and increasing monitoring by the

central trial team.
Outcome measures
Feasibility criteria

The main aim of this pilot RCT is to determine the feasibility of a future definitive trial.3” The
focus will not be on a primary outcome of effectiveness, but instead on meeting success
criteria. The main uncertainty is whether patients find it acceptable to be randomised to
different types of physiotherapy. Screening data from the AIM trial gives confidence that
there are enough potential participants to investigate the feasibility criteria. To determine the

feasibility of a definitive RCT, the success criteria are:

12
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1

2

2 e A study participation rate of at least 25% of those eligible, to indicate acceptability
5 and generalisability.

6

7 o At least 48 eligible participants across at least three sites agree to participate over a
8 .

9 maximum of 18 months

:? o At least 85% of participants complete the study intervention sessions

12 e At least 80% of participants attend study follow-up at 6 months

13

14 .. . . . . . .-

15 Descriptions from the participant interviews and therapist focus group that indicate

:? randomisation/interventions are acceptable will also be used to assess feasibility. Treatment
18 logs will monitor intervention fidelity and tolerability. Adherence to home exercise will be
19

20 monitored via participant self-reports. An estimate of standard deviation for the primary

21 . . . . . .. . .- .
2 outcome is not required as the AIM trial will provide this information for the definitive trial.
23

24 Outcomes

25

;? Outcomes will be collected to assess the feasibility of their collection in a future definitive
28 RCT (see Tables 1 and 2).

29

2(1) Patient-reported outcomes at 3 and 6 months will be:

32

33 e ankle-related symptoms and function: Olerud and Molander Ankle Score3®

34 . e . .

35 e lower-limb function limitations: Lower Extremity Functional Scale

g? e pain: visual analogue scale (VAS), 0-100 scale

gg e health-related quality of life: EQ-5D-5L score*’

40 e fear of falls: Falls Efficacy Scale-International (short version)*!

41

42 o self-efficacy: self-efficacy exercise score*?

43 : e . s o

44 e return to desired activities, including work, social life, and sport activities

22 e walking aid use and distances

j; e exercise adherence

49 . . ..

50 At 6-month follow-up, a blinded outcome assessor will collect objective measures of ankle
g ; function and physical performance:

53 . . .

54 e ankle joint range: hand-held goniometry*

55

g? e muscle strength: hand-held dynamometry (Lafayette Manual Muscle Test System,
58 Lafayette Instrument, IN, USA) of ankle dorsi/plantarflexion using a ‘make’ approach
59

60 (working up to a maximal contraction over a maximum of 5 seconds and without

13
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pushing into pain and the assessor maintaining position of the device).** Participants
will be measured 3 times and have at least 10 seconds rest between attempts. Self-
reported body weight will be recorded to aid interpretation of strength measures.

e mobility and balance: Short Physical Performance Battery (SPPB).*> The test involves
physical tests of balance, walking speed, and repeated rises from a chair. It has been
used extensively in clinical trials owing to its practical utility, the strong evidence
base for its measurement properties, and its relationship to frailty, risk of falls, and

disability in older adults.*

Data on health resource use (consultation with primary and secondary care, prescribed and
over-the-counter medication use, additional physiotherapy, and hospital admission),
additional out-of-pocket expenses, and work absence (number of sickness days) will also be
collected to inform a future definitive RCT. A full health economic evaluation will not be
conducted. Data will be collected alongside the other outcome measures in participant

questionnaires.
Adverse events

Foreseeable adverse events (AE) occurring as a result of the trial intervention(s) will be
recorded. Participants will receive information on the potential AEs resulting from the
treatment exercises and what they should do if they experience an AE, as would happen as

part of standard NHS procedures.

Expected general side effects of any exercise, such as delayed-onset muscle soreness and
temporary increases in pain <1 week, will not be recorded as AEs. Pain increases >1 week
will be recorded in patient-reported questionnaires. Although unlikely, any exacerbations of
other medical conditions during exercise or exercise-related injurious falls will be recorded in
patient-reported questionnaires or by the site investigators if they become aware of such an

event.

A serious AE (SAE) is any unexpected untoward medical occurrence related to the trial
interventions that results in death, is life-threatening, requires inpatient hospitalisation or
prolongation of existing hospitalisation, or results in persistent or significant
disability/incapacity. SAEs are likely to be rare and are unlikely to occur as a result of the
exercise programmes delivered in this study. If an SAE arises between study enrolment and
final follow-up visit and is deemed related to the trial interventions, standard operating

procedures will apply.

14
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Follow-up data collection

Participants will be followed-up 3 months after randomisation with a postal questionnaire and
6 months after randomisation face-to-face at the hospital. They will be offered telephone,

postal, or electronic follow-up if they are unable to attend the 6-month follow-up.

Participants will be asked to complete the 3-month (and, if applicable, 6-month)
questionnaire(s) and return it to the AFTER trial team. Those who do not respond to the
initial questionnaire will be sent at least one reminder by telephone, SMS text messaging, or
email. Telephone and electronic follow-up will also be used to collect a core set of

questionnaire items if these are not completed on the returned questionnaire.
Sample size

The main feasibility objective and therefore the basis of the sample size estimate is
participant recruitment at three centres with a staggered start. The target sample size is a
minimum of 48 participants. Based on three sites and staggered starts, this is equivalent to at
least 1.5 participants per month per site over 12 months. This sample size will enable an
estimate of a minimum 25% recruitment rate to within a 95% confidence interval of £6%
(calculated using the modified Wald method).” If the sample size is achieved sooner than 12
months, recruitment will continue up to a maximum of 60 participants to enable further
feasibility assessment regarding the change to the best practice advice intervention.
Recruitment will cease if the target minimum sample size is not achieved within 18 months.
We have selected a conservative recruitment rate as recruitment to previous ankle fracture

exercise trials in younger adults with less complex health needs has been 37-80%.%02!
Statistical analysis

Feasibility outcomes will be reported, including the number of participants who are
approached, are eligible, consent to randomisation, and are followed-up, attendance of
intervention sessions, completion rates of exercise diaries, and data completeness, all with
95% confidence intervals. Baseline characteristics will be reported using descriptive
statistics, per group and overall, using mean and standard deviation (or median and
interquartile range if non-normally distributed) for continuous variables and number and

percentage of patients in each group for binary or categorical variables.

15
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Clinical outcome measures will be reported descriptively. Differences between treatments for
the intention-to-treat population will be reported with 95% confidence intervals. Withdrawals

from treatment and the trial, AEs, and SAEs will be reported.

The primary statistical analysis will be carried out on the basis of intention-to-treat, with all
randomised participants included and analysed according to their allocated treatment group,

irrespective of which treatment they actually receive or their treatment compliance.
Embedded qualitative study

Investigating patient experience is fundamental to understanding how interventions affect
patients’ lives and will give insights into the acceptability of the trial interventions and
randomisation to them. Patients’ uncertainty when entering a trial is a recognised issue (86).
It will be addressed in study training during site set-up and investigated in a nested qualitative

study.

Interviews will be undertaken with a purposive sample of up to 20 participants from
recruiting centres and each intervention group, approximately 4 months after randomisation.
Participants will be invited to take part and provide their agreement to be contacted for an
interview after they have consented to the main pilot trial. Written informed consent will be
provided prior to the interview. The interviews will provide an insight into patient experience
of being in the trial, the interventions, and recovery and outcomes that are important to them
within the context of their life. Factors that inhibit or facilitate their ability to fully take part

in the study will be used to inform a large-scale definitive RCT.

To sensitise the research team to factors that are important to study participants the semi-
structured interview schedule will be informed by input from a PPl member and a therapist.
Open questions will be used to ensure participants can talk freely about what is important to
them. Participants will choose whether to be interviewed in the local hospital, over the

telephone, or at home.

The experiences of therapists delivering the trial interventions and recruiting patients will
also be explored. Therapists will be invited to participate in a focus group to be held at the

end of the recruitment phase.

Interviews and the focus group will be audio-recorded, transcribed verbatim and NVivo

(QSR International Pty Ltd, Melbourne, Australia) will be used to help manage the data. Data
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will be coded and grouped into categories and themes drawing on thematic analysis.*® Any

quotes used in reporting of the findings will be anonymised.

PATIENT AND PUBLIC INVOLVEMENT

The development of the study funding application, intervention development and study
materials were supported by a patient and public involvement group, who will also be

involved in developing the dissemination strategy.

ETHICS AND DISSEMINATION

The study has been approved by the South Central — Hampshire B Research Ethics
Committee (Ref: 18/SC/0281) and the Health Research Authority. It has been prospectively
registered (ISRCTN16612336). All protocol amendments are will be subject to review by the
Sponsor (Oxford University) the ethics committee and Health Research Authority and will be
included in the final report. All data will be processed following Oxford Clinical Trials
Research Unit (OCTRU) standard operating procedures. Adverse events and serious adverse

events are likely to be rare. If they occur they will be reviewed by the trial management
group.

This protocol has been reported following the Standard Protocol Items: Recommendations for
Interventional Trials (SPIRIT) statement.*” Results will be published in an open-access
journal, reported following the Consolidated Standards of Reporting Trials (CONSORT)
guidelines for pilot and feasibility trials.’? 3! The Template for Intervention Description and
Replication (TIDieR) statement will be used to report the intervention,’ ensuring replication
is possible. Participants will be asked if and how they would like to be informed of the study
results during the consent process. We will share study results before publication with those

participants who request it.
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Figure 1: Study flow diagram for the AFTER study

Participant with ankle fracture admitted to hospital or attends fracture clinic, assessed
for eligibility to AFTER, provided with patient information sheet —

oNOYTULT D WN =

Excluded:
9 v Did not meet eligibility
criteria

Approach for consent
12 v v

Consent for AFTER trial and baseline questionnaire Usual care

15 v

17 Randomised (minimum n=48)

19 v

23 Progressive functional exercise (up to six sessions with a
physiotherapist)
(n=24)

Best practice advice (session with physiotherapist plus up to two
follow-up sessions) (n=24)

29 il i

31 Follow-up: 3 and 6 months Follow-up: 3 and 6 months

Qualitative interview participation (optional, n= up to 20)
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Table 1: Time points at which the outcomes will be assessed

TIMEPOINT

Enrolment

Allocation

0-4
months

3-month
follow up

6-month
follow up

Screening log

v

Informed consent

v

Eligibility confirmed

Randomisation

Control: best practice
advice

1 physio session
(up to 2 more if
struggling)

Intervention:
Progressive functional
exercise

Up to 6 physio
sessions

Baseline
questionnaire

Follow-up
questionnaire

Follow-up clinic visit
at hospital

Follow-up reminders

Qualitative interview
(optional)
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Table 2: Participant timeline

Outcome

Measurement

Time point

Demographic

age, gender, height, weight, ethnicity,
smoking, alcohol consumption, date of injury,
fracture classification, initial fracture
management, pre-injury walking aid use and
exercise tolerance, current work status, level
of education, place of residence, social
support

Baseline

Ankle-related
symptoms and
function

Olerud and Molander Ankle Score3®

Baseline, 3 and 6
months

Lower limb function

Lower Extremity Functional Scale

Baseline, 3 and 6

limitations months

Pain Visual Analogue Scale (VAS) Baseline, 3 and 6
months

Health-related EQ-5D-5L score*? Baseline, 3 and 6

quality of life months

Fear of falls Falls Efficacy Scale-International (short) Baseline, 3 and 6
months

Self-efficacy Self-efficacy exercise score? 3 and 6 months

Return to desired
activities, including
work, social life and
sport activities

Patient-reported return to activities

3 and 6 months

Walking aid use and
distance

Patient-reported use of aids and maximum
distance walked on any single occasion

Baseline (recall pre-
injury and current
status), 3 and 6
months

Adherence to

Patient-reported exercise performance

3 and 6 months

exercise
Mobility and Short Physical Performance Battery (SPPB)* | 6 months
balance
Ankle joint range Hand-held goniometry* 6 months
Muscle strength Hand-held dynamometry 6 months

Medication usage

Prescribed and over-the-counter medications

Baseline, 3 and 6
months

Work disability

Sick leave (days)

Baseline, 3 and 6
months

Healthcare use

NHS outpatient and community services (e.g., GP,
additional physical therapy)

NHS inpatient and day case (e.g., radiography,
readmissions)

3 and 6 months
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Outcome

Measurement

Time point

Private health care services

Out-of-pocket
expenses

Patient-related out-of-pocket expenses
recording form

3 and 6 months

Adverse events Patient-reported adverse events

3 and 6 months
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RITM

STANDARD PrROTOCOL ITEMS: RECOMMENDATIONS FOR INTERVENTIONAL TRIALS

SPIRIT 2013 Checklist: Recommended items to address in a clinical trial protocol and

related documents*

Section/item ItemNo Description

Reported

Administrative information

Title 1 Descriptive title
identifying the study
design, population,
interventions, and, if
applicable, trial

acronym

Trial identifier and
registry name. If not
yet registered, name
of intended registry

Trial registration

2b All items from the
World Health
Organization Trial

Registration Data Set

Protocol version 3 Date and version

identifier
Funding 4 Sources and types of
financial, material,
and other support
Roles and 5a Names, affiliations,

responsibilities and roles of protocol

contributors

5b Name and contact
information for the

trial sponsor

Y

Y

Y

Publication is current version

Y

Y

Y — Oxford University

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



oNOYTULT D WN =

Introduction

5c

5d

Background and 6a

rationale

Objectives

6b

BMJ Open

Role of study sponsor Y — disclaimer section

and funders, if any, in
study design;
collection,
management,
analysis, and
interpretation of data;
writing of the report;
and the decision to
submit the report for
publication, including
whether they will have
ultimate authority over
any of these activities

Composition, roles, Y — adverse events section

and responsibilities of
the coordinating
centre, steering
committee, endpoint
adjudication
committee, data
management team,
and other individuals
or groups overseeing
the trial, if applicable
(see Item 21a for data
monitoring committee)

Description of Y
research question and
justification for
undertaking the trial,
including summary of
relevant studies
(published and
unpublished)
examining benefits
and harms for each
intervention

Explanation for choice Y
of comparators

Specific objectives or 'Y
hypotheses
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Trial design

8
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Description of trial Y
design including type
of trial (eg, parallel
group, crossover,
factorial, single
group), allocation
ratio, and framework
(eg, superiority,
equivalence,
noninferiority,
exploratory)

Methods: Participants, interventions, and

outcomes

Study setting

Eligibility criteria

Interventions

9

10

11a

Description of study Y
settings (eg,

community clinic,
academic hospital)

and list of countries
where data will be
collected. Reference

to where list of study
sites can be obtained

Inclusion and Y
exclusion criteria for
participants. If
applicable, eligibility
criteria for study
centres and
individuals who will
perform the
interventions (eg,
surgeons,
psychotherapists)

Interventions for each Y
group with sufficient
detail to allow
replication, including
how and when they

will be administered
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Outcomes

11b

11c

11d

BMJ Open

Criteria for Y
discontinuing or
modifying allocated
interventions for a
given trial participant
(eg, drug dose
change in response to
harms, participant
request, or
improving/worsening
disease)

Strategies to improve Y
adherence to
intervention protocols,
and any procedures

for monitoring

adherence (eg, drug
tablet return,

laboratory tests)

Relevant concomitant Y
care and interventions
that are permitted or
prohibited during the

trial

Primary, secondary, Y
and other outcomes,
including the specific
measurement variable
(eg, systolic blood
pressure), analysis
metric (eg, change
from baseline, final
value, time to event),
method of
aggregation (eg,
median, proportion),
and time point for
each outcome.
Explanation of the
clinical relevance of
chosen efficacy and
harm outcomes is
strongly
recommended
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1

2 Participant 13 Time schedule of Y
3 timeline enrolment,

g interventions

6 (including any run-ins
7 and washouts),

8 assessments, and

?O visits for participants.
11 A schematic diagram
12 is highly

13 recommended (see
14 :

. Figure)

1? Sample size 14 Estimated number of Y
18 participants needed to
19 achieve study

20 objectives and how it
21 was determined,

22 . . -

23 including clinical and
24 statistical

25 assumptions

;? supporting any

28 sample size

29 calculations

30

31 Recruitment 15 Strategies for Y
32 achieving adequate
gi participant enrolment
35 to reach target

36 sample size

37

38 Methods: Assignment of interventions (for

39 controlled trials)

40

41 Allocation:

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60
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Sequence 16a Method of generating Y

generation the allocation
sequence (eg,
computer-generated
random numbers),
and list of any factors
for stratification. To
reduce predictability
of a random
sequence, details of
any planned
restriction (eg,
blocking) should be
provided in a
separate document
that is unavailable to
those who enrol
participants or assign
interventions

Allocation 16b Mechanism of Y

concealment implementing the

mechanism allocation sequence
(eg, central
telephone;
sequentially
numbered, opaque,
sealed envelopes),
describing any steps
to conceal the
sequence until
interventions are
assigned

Implementation 16¢ Who will generate the Y
allocation sequence,
who will enrol
participants, and who
will assign
participants to
interventions
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Blinding 17a Who will be blinded Y
(masking) after assignment to

interventions (eg, trial
participants, care
providers, outcome
assessors, data
analysts), and how

17b If blinded, N/A
circumstances under
which unblinding is
permissible, and
procedure for
revealing a
participant’s allocated
intervention during
the trial

Methods: Data collection, management, and

analysis
Data collection 18a Plans for assessment Y
methods and collection of

outcome, baseline,
and other trial data,
including any related
processes to promote
data quality (eg,
duplicate
measurements,
training of assessors)
and a description of
study instruments (eg,
questionnaires,
laboratory tests) along
with their reliability
and validity, if known.
Reference to where
data collection forms
can be found, if not in
the protocol
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Data
management

Statistical
methods

18b

19

20a

20b

20c

BMJ Open

Plans to promote Y
participant retention

and complete follow-

up, including list of

any outcome data to

be collected for
participants who
discontinue or deviate
from intervention
protocols

Plans for data entry, Y
coding, security, and
storage, including any
related processes to
promote data quality
(eg, double data
entry; range checks
for data values).
Reference to where
details of data
management
procedures can be
found, if not in the
protocol

Statistical methods for Y
analysing primary and
secondary outcomes.
Reference to where
other details of the
statistical analysis

plan can be found, if

not in the protocol

Methods for any N/A
additional analyses

(eg, subgroup and
adjusted analyses)

Definition of analysis  N/A
population relating to
protocol non-

adherence (eg, as
randomised analysis),

and any statistical

methods to handle

missing data (eg,

multiple imputation)
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1

2 Methods: Monitoring

2 Data monitoring 21a Composition of data  N/A — feasibility study
5 monitoring committee
6 (DMC); summary of

; its role and reporting
9 structure; statement
10 of whether it is
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55 the process will be

56 independent from

57 investigators and the
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molecular analysis in
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for future use in
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*It is strongly recommended that this checklist be read in conjunction with the SPIRIT 2013
Explanation & Elaboration for important clarification on the items. Amendments to the
protocol should be tracked and dated. The SPIRIT checklist is copyrighted by the SPIRIT
Group under the Creative Commons “Attribution-NonCommercial-NoDerivs 3.0 Unported”
license.
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ABSTRACT
Introduction

Ankle fractures result in significant morbidity in adults, with prognosis worsening with
increasing age. Previous trials have not found evidence supporting supervised physiotherapy
sessions, but these studies have not focused on older adults or tailored the exercise
interventions to the complex needs of this patient group. The Ankle Fracture Treatment:
Enhancing Rehabilitation (AFTER) study is a pilot randomised controlled trial to assess
feasibility of a later definitive trial comparing best-practice advice with progressive

functional exercise for adults aged 50 years and over after ankle fracture.

The main objectives are to assess: (i) patient engagement with the trial, measured by the
participation rate of those eligible; (ii) establish whether the interventions are acceptable to
participants and therapists, assessed by intervention adherence levels, participant interviews
and the therapist focus group; (iii) participant retention in the trial, measured by the
proportion of participants providing outcome data at 6 months; (iv) acceptability of

measuring outcomes at 3 and 6-month follow-up.
Methods and analysis

A multicentre pilot randomised controlled trial with an embedded qualitative study. At least
forty-eight participants aged 50 years and over with an ankle fracture requiring surgical
management, or non-operative management by immobilisation for at least 4 weeks, will be
recruited from a minimum of three National Health Service hospitals in the United Kingdom.
Participants will be allocated 1:1 via a central web-based randomisation system to: i) best-
practice advice (one session of face-to-face self-management advice delivered by a
physiotherapist and up to two optional additional sessions) or ii) progressive functional
exercise (up to six sessions of individual face-to-face physiotherapy). An embedded
qualitative study will include one-to-one interviews with up to 20 participants and a therapist

focus group.

Ethics and dissemination

Hampshire B Research Ethics Committee (18/SC/0281) gave approval on 2" July 2018.
Trial registration number

ISRCTN16612336
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Article summary
Strengths and limitations of this study

o The Ankle Fracture Enhancing Rehabilitation (AFTER) study is a pilot randomised
controlled trial with an embedded qualitative study recruiting at least 48 patients aged
50 years and over after an ankle fracture from at least three UK National Health
Service hospitals.

J Participants will be randomly allocated to either: 1) best-practice advice (one session
of face-to-face self-management advice delivered by a physiotherapist and up to two
more optional advice sessions) or ii) progressive functional exercise (up to six
sessions of individual face-to-face physiotherapy).

o The interventions were developed using current research evidence and with input
from clinical experts, researchers, and patient and public representatives.

o We aim to assess the feasibility of a future definitive randomised controlled trial in
terms of patient engagement with the trial, intervention acceptability and fidelity,
retention of participants in the trial, and acceptability of measuring outcomes at 3 and
6-month follow-up.

J Physiotherapists and participants are not blinded due to the nature of the interventions.
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INTRODUCTION

Fractures may have a devastating effect on the lower limb, resulting in mobility problems and
loss of independence.! The incidence of ankle fractures for people aged 50 years and over in
the UK is 10.4 per 10,000 person-years.> As the proportion of ankle fractures occurring in
older adults increases’®# and the population ages, a three-fold increase in these injuries by
2030 is projected.> A systematic review of outcome data after ankle fracture showed that
functional outcomes worsen with increasing age,° likely due to lower physiological reserves
(frailty), comorbidities, reduced muscle mass and power (sarcopenia),” and poor balance.®
Participants in the Ankle Injury Management (AIM) trial (which recruited participants 60
years and over) self-reported an average 30% loss in ankle function, less confidence in

walking, and more fear of falling from pre-injury to 6 months post-injury.’

In developed countries, unstable ankle fractures typically undergo internal fixation surgery to
restore normal anatomy.!'? Below-knee casts are also used in older adults as they have greater
risks from surgery than younger people.!' The AIM trial showed surgery and close contact
casting for managing unstable ankle fractures in older adults had equivalence in functional
outcomes.’ Whatever the initial fracture management, protective splinting (in a cast or boot)
to immobilise the ankle joint and support the injured leg is commonplace. Physical
impairments after ankle fracture include ankle pain, reduced ankle motion,!? lower limb
muscle strength deficits,!? 14 mobility limitations,!? 15 and walking abnormalities.!® Many
patients see a physiotherapist to aid recovery, usually in outpatient departments as most

patients are ambulatory, albeit with difficulty.

A Cochrane review!” of ankle fracture rehabilitation concluded that there was insufficient
evidence to support traditional physiotherapy interventions targeting ankle joint and muscle
impairments, such as stretching,'® manual therapy,'® and exercise.?’ Updating the Cochrane
review searches in MEDLINE and EMBASE, identified another multicentre trial by Moseley
and colleagues.?! They found no differences in self-reported lower limb function or quality of
life between supervised exercise and a one-off advice session for adults with ankle fractures
treated surgically and conservatively. Physiotherapists delivered both interventions face-to-
face. The exercises included traditional ankle exercises, single-limb weight-bearing exercises,
and advice on using walking aids. The single advice session intervention had low adherence,

with a third of participants obtaining one or more extra sessions of out-of-trial physiotherapy.
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Older adults were not adequately represented in either treatment group, as the mean age was

42 years.

Physiotherapy interventions tested to date have not incorporated features of advice and
exercise programmes for older adults used in other rehabilitation areas. Issues such as
persistent poor balance in older adults require attention.?? Training for functional movement
problems (e.g., walking and stair climbing) and balance, rather than traditional ankle-
impairment exercises, has a strong evidence base for older people’s rehabilitation. Focusing
on ankle impairments in rehabilitation may be insufficient for dealing with complex mobility

problems in older adults after injury.??

The AFTER study will assess a novel approach to physiotherapy provision, progressive
functional exercise. The progressive exercise programme will use contemporary evidence-
based guidelines on exercise volume and load to optimise the physiological response. The
widely-accepted overload principle states that movement and strength improvements require
a training stimulus of sufficient volume and intensity.?* Strong evidence suggests
psychological barriers to adherence to physiotherapy advice and exercises.?®> As participants
expressed fear of walking and falling in a qualitative study within the AIM trial, these

psychological factors will be addressed.?

A pilot randomised controlled trial (RCT) is needed to investigate areas of uncertainty for a
future definitive RCT, exploring trial design, recruitment, follow-up, and the acceptability of

the interventions and outcome measures.
Objectives

The AFTER (Ankle Fracture Treatment: Enhancing Rehabilitation) study will assess the
feasibility of a definitive RCT to compare progressive exercise with best-practice advice in

patients aged 50 years or over after ankle fracture.
The main objectives of the pilot trial are to:

e Assess patient engagement with the trial, measured by the participation rate of those
eligible.
e Establish whether the interventions are acceptable to participants and therapists,

assessed by intervention adherence levels, participant interviews and a therapist focus

group.
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e Determine patient retention, measured by the proportion of patients providing
outcome data at 6 months

e Assess the acceptability of measuring outcomes at 3 and 6-month follow-up.

METHODS AND ANALYSIS
Study design

A multicentre pilot RCT with an embedded qualitative study. Participants will be allocated to
either: 1) best-practice advice (one session of face-to-face advice delivered by a
physiotherapist, with up to two further optional advice sessions) or ii) progressive functional

exercise (up to six sessions of individual face-to-face physiotherapy) (see Figure 1).
Setting

Recruitment will be from at least three NHS hospitals and their related physiotherapy
services. Participants will be identified during inpatient stays or when attending fracture
clinics, where they will be screened and given study information. Eligibility will be assessed

by the treating clinician, usually an orthopaedic surgeon or physiotherapist.
Study participants

The target population is at least 48 adults aged 50 years or over attending NHS services to
manage ankle fractures that require definitive management with surgical treatment or ankle

immobilisation for at least 4 weeks.
Eligibility

We will include adults aged 50 years or over with an ankle fracture who are undergoing
surgical fixation or conservative management involving ankle immobilisation for at least 4

weeks.
Patients will be excluded if they:

e are unable to adhere to trial procedures or complete questionnaires

e who do not have capacity to consent to study participation

e were not ambulatory before the injury

e are considered inappropriate for referral to physiotherapy by the clinician

e cannot attend outpatient physiotherapy at a participating centre
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e have serious concomitant disease (such as terminal illness)

e have bilateral lower limb fractures

e have an ipsilateral concurrent Pilon fracture

e have open fracture wounds, external fixation, or substantial skin loss or grafts that

would limit ankle or lower leg exercise
Recruitment

Participants will be recruited from NHS hospitals and related physiotherapy services. Posters

displayed in clinics will advertise the AFTER study to patients and clinicians.
Screening and eligibility assessment

Potential participants will be inpatients or attending trauma and orthopaedic clinics. Patients
presenting with an ankle fracture will be assessed against the eligibility criteria, given a copy
of the participant information sheet, and asked if they wish to be considered for the study.
Patients who meet the eligibility criteria and would like to participate will be approached for
informed consent. If the potential participant is deemed eligible and is willing to proceed,

then they and the researcher will sign and date a consent form.

Patients who do not meet the eligibility criteria or who do not wish to participate will receive
standard NHS treatment. We will record the age and gender of those not eligible or who
decline participation to assess the generalisability of those recruited. We will ask these

patients why they declined the study and record any answers provided.
Randomisation

Consented participants will be randomised 1:1 to the intervention groups using the centralised
computer randomisation service provided by the Oxford Clinical Trials Research Unit. The
site’s research facilitator will undertake randomisation directly themselves or will contact the
study office over the telephone to access the system on their behalf. Randomisation will be
computer-generated and stratified by centre and initial fracture management (surgery or non-
surgical) using a variable block size to ensure participants from each centre have an equal
chance of receiving each intervention. Participants will only be randomised after eligibility

assessment and informed consent.
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Blinding

Physiotherapists delivering the intervention and study participants will be told the treatment
allocation. Researchers independent of the clinical team will collect the objective outcome

measures at 6-month follow-up.
Interventions
Training and monitoring of intervention delivery

The best-practice advice and progressive functional exercise interventions will be provided
face-to-face and one-to-one by physiotherapists. The study team will give the treating
therapists training and an intervention manual on the theory and practical delivery of the
interventions. Treating physiotherapists will record the delivery and content of the sessions

attended by each participant.

Patient pathways vary at different hospitals so patients may have had instruction on basic
ankle exercises, wound care, and use of walking aids from a physiotherapist or other health
professional while an inpatient or in an acute fracture clinic before starting the study
interventions. This will be recorded in the study treatment log. The intervention session(s)
can be tailored to the patient’s recovery level, as per usual care. Some centres make referrals
for physiotherapy while patients are inpatients or at earlier clinic follow-ups. Other centres
delay referrals until a clinic review several weeks later. The study will adapt screening and
recruitment to embed in the patient pathway as much as is practical. The process at each

centre will be reviewed as the study progresses.

The best-practice advice or progressive functional exercise sessions will be given when the
participant can mobilise with unrestricted weight-bearing and do ankle exercises as guided by
their surgeon or physiotherapist. We anticipate that this will usually be around 6-8 weeks

post-injury.
Best-practice advice

A single advice session with a physiotherapist with one or two follow-up appointments is
commonplace in the UK NHS. This was considered an acceptable provision model reflecting
best-practice usual care advice in a consensus meeting with health care professionals and
patient and public involvement representatives held to help design the AFTER study. There

are no clinical guidelines on physiotherapy for ankle fractures. Recent NICE fracture
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guidelines made no specific recommendations for ankle fracture physiotherapy, but did
highlight the importance of supporting advice with written information to enhance self-

management.?’

There is variation in physiotherapy provision in the NHS. However, as with many
physiotherapy trials, the volume and content will be standardised to manage heterogeneity
and ensure a reproducible intervention that can be assessed for generalisability. This
intervention should be a credible representation of current best-practice usual care advice
across the NHS. Key stakeholders, including clinical experts, researchers, and patient and
public representatives, contributed substantially to the development of the interventions

during the design phase of the AFTER study.

The best-practice advice intervention will focus on self-management. It will include a 20- to
60-minute session (depending on local service provision) of assessment, education,
reassurance, and detailed self-management advice on ankle exercises, gait training, stair
climbing, walking aid advice, and basic balance exercises. An advice booklet will provide

key information.

Up to two further sessions advice will be optional for participants that are having difficulties
with self-management or the exercises. The physiotherapist’s role will be to re-assess and re-
enforce self-management advice. During the initial stage of recruitment these additional
sessions may involve a telephone call or an additional face-to-face contact. In the latter stage
of recruitment, these sessions will be offered as telephone consultations only. Use of

additional sessions will be recorded and monitored.

Physiotherapists use a range of passive manual and electrotherapy modalities but clinical
trials and systematic reviews have found limited evidence that these treatments effectively
improve outcomes after ankle fracture.!” They will therefore not be a core part of the best-

practice advice but use will be recorded in the treatment logs.
Progressive functional exercise

Participants will undertake progressive functional resistance training and balance exercises. A
physiotherapist will instruct on, supervise, and progress the functional exercises in up to six
sessions over 16 weeks. This period allows sufficient time for neuromuscular adaptation to
exercise.”® The programme can end early if all rehabilitation goals are achieved in under six

sessions. The first session will be 20-60 minutes and the rest up to 30 minutes, consistent

10
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with physiotherapy sessions in the NHS. Physiotherapists will provide assessment, advice,
education about progressing recovery, gait training, walking aid instruction, and an

information booklet.

The programme will be highly structured but calibrated for each individual. Tailoring
programmes to the participant is a key feature of effective interventions in older adults.?® All
participants will receive a core set of functional lower limb strengthening exercises in line
with the evidence for improving muscular strength and power in older persons’
rehabilitation.’? Strength improvements do not necessarily translate to function and balance
improvements. The programme will include supervised gait training to target major walking
difficulties after ankle fracture. Gait training improves motor control during walking in older
adults, which is related to functional mobility and balance improvements.3! Balance exercises
will also be included in the programme and introduced once the participant is able to weight
bear sufficiently to perform these. Exercises will be practised in the clinic but conducted at
home to achieve an effective dose. Based on the participant’s functional goals, exercises will
be progressed to make them task-specific, for example walking on uneven surfaces or slopes,
climbing stairs, or jogging. The participants will receive a personal exercise guide and diary.
Exercise progression will be based on evidence-based guidelines?* but individualised by
progressing and regressing the volume and load in line with each participant’s capabilities

and preferences.

The progressive functional exercise intervention will use simple health behaviour change
techniques to optimise adherence to home exercise. We drew on the evidence-based NHS
Health Trainers Handbook, recommended for routine use by health professionals to promote
patient behaviour change.?? Our group has used these techniques in other physiotherapy trials
to develop feasible exercise programmes that have resulted in self-efficacy improvements.3
The strategies use a two-stage mechanism, increasing intention to adhere to the exercise

regimen and translating this behavioural intention into actual behaviour.

Participants will be asked to identify their goals following usual physiotherapy practice and,
with the treating therapist’s help, write an action plan for where and when they will perform

their home exercises and a contingency plan for managing difficulties.

Therapists will be trained to focus on helping participants identify barriers to exercise and
becoming more physically active post-injury, and facilitating problem-solving. The therapists

will offer education on how exercise and physical activity can help participants to achieve

11
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their goals and will reassure participants about their capacity to exercise and increase their
physical activity.>* The intervention will give participants individualised feedback on their
rehabilitation progress and reinforcement over the sessions, and will facilitate identification
of barriers to doing the home exercise programme, which all have a strong evidence base to

support their use in older adults.?’

There is evidence that patients do not retain much of the information received face-to-face.?
This sense of being overwhelmed by verbal instructions from physiotherapists was echoed by
several patient and public involvement (PPI) group representatives, who strongly advocated
quality supporting materials. A high-quality information booklet will be developed by the
AFTER study team and provided to participants.

Concomitant care

Other aspects of health and social care will continue as normal. Analgesia use will be self-
reported. Participants may seek other forms of treatment during follow-up, but will be asked
to use their usual routes of access or referral to do so. Additional treatments, including
contact with their GP or other health professionals, will be recorded in participant follow-up

questionnaires.

A rigorous quality control programme will ensure intervention fidelity.3¢ Participants can
seek care outside the study, which will be recorded as part of health resource use. Participant
crossover between intervention groups will not be allowed. The local site coordinating
physiotherapist and study team will share responsibility for intervention quality control. Site
visits will be conducted periodically to observe recruitment, consent, randomisation, data
collection, and progressive exercise and best-practice advice sessions. Permission will be
sought from the participants to observe treatment sessions. Data will be collected on
intervention delivery, number of treatment sessions attended, and details about the core and
adaptable components to facilitate monitoring and reporting. Sites will regularly receive
feedback from quality control visits to help maintain and improve fidelity. Identified issues
will be addressed by engaging the site staff in more training and increasing monitoring by the

central trial team.
Outcome measures

Feasibility criteria
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The main aim of this pilot RCT is to determine the feasibility of a future definitive trial.3” The
focus will not be on a primary outcome of effectiveness, but instead on meeting success
criteria. The main uncertainty is whether patients find it acceptable to be randomised to
different types of physiotherapy. Screening data from the AIM trial gives confidence that
there are enough potential participants to investigate the feasibility criteria. To determine the

feasibility of a definitive RCT, the success criteria are:

e A study participation rate of at least 25% of those eligible, to indicate acceptability
and generalisability.

o At least 48 eligible participants across at least three sites agree to participate over a
maximum of 18 months

e At least 85% of participants complete the study intervention sessions

e Atleast 80% of participants attend study follow-up at 6 months

Descriptions from the participant interviews and therapist focus group that indicate
randomisation/interventions are acceptable will also be used to assess feasibility. Treatment
logs will monitor intervention fidelity and tolerability. Adherence to home exercise will be
monitored via participant self-reports. An estimate of standard deviation for the primary

outcome is not required as the AIM trial will provide this information for the definitive trial.
Outcomes

Outcomes will be collected to assess the feasibility of their collection in a future definitive

RCT (see Tables 1 and 2).
Patient-reported outcomes at 3 and 6 months will be:

e ankle-related symptoms and function: Olerud and Molander Ankle Score®?
e lower-limb function limitations: Lower Extremity Functional Scale®®

e pain: visual analogue scale (VAS), 0-100 scale

e health-related quality of life: EQ-5D-5L score*

e fear of falls: Falls Efficacy Scale-International (short version)*!

o self-efficacy: self-efficacy exercise score*?

e return to desired activities, including work, social life, and sport activities
e walking aid use and distances

e exercise adherence

13
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At 6-month follow-up, a blinded outcome assessor will collect objective measures of ankle

function and physical performance:
e ankle joint range: hand-held goniometry*3

e muscle strength: hand-held dynamometry (Lafayette Manual Muscle Test System,
Lafayette Instrument, IN, USA) of ankle dorsi/plantarflexion using a ‘make’ approach
(working up to a maximal contraction over a maximum of 5 seconds and without
pushing into pain and the assessor maintaining position of the device).** Participants
will be measured 3 times and have at least 10 seconds rest between attempts. Self-
reported body weight will be recorded to aid interpretation of strength measures.

e mobility and balance: Short Physical Performance Battery (SPPB).* The test involves
physical tests of balance, walking speed, and repeated rises from a chair. It has been
used extensively in clinical trials owing to its practical utility, the strong evidence
base for its measurement properties, and its relationship to frailty, risk of falls, and

disability in older adults.*

Data on health resource use (consultation with primary and secondary care, prescribed and
over-the-counter medication use, additional physiotherapy, and hospital admission),
additional out-of-pocket expenses, and work absence (number of sickness days) will also be
collected to inform a future definitive RCT. A full health economic evaluation will not be
conducted. Data will be collected alongside the other outcome measures in participant

questionnaires.
Adverse events

Foreseeable adverse events (AE) occurring as a result of the trial intervention(s) will be
recorded. Participants will receive information on the potential AEs resulting from the
treatment exercises and what they should do if they experience an AE, as would happen as

part of standard NHS procedures.

Expected general side effects of any exercise, such as delayed-onset muscle soreness and
temporary increases in pain <1 week, will not be recorded as AEs. Pain increases >1 week
will be recorded in patient-reported questionnaires. Although unlikely, any exacerbations of
other medical conditions during exercise or exercise-related injurious falls will be recorded in
patient-reported questionnaires or by the site investigators if they become aware of such an

event.
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A serious AE (SAE) is any unexpected untoward medical occurrence related to the trial
interventions that results in death, is life-threatening, requires inpatient hospitalisation or
prolongation of existing hospitalisation, or results in persistent or significant
disability/incapacity. SAEs are likely to be rare and are unlikely to occur as a result of the
exercise programmes delivered in this study. If an SAE arises between study enrolment and
final follow-up visit and is deemed related to the trial interventions, the Clinical Trials Unit

standard operating procedures will apply.
Follow-up data collection

Participants will be followed-up 3 months after randomisation with a postal questionnaire and
6 months after randomisation face-to-face at the hospital. They will be offered telephone,

postal, or electronic follow-up if they are unable to attend the 6-month follow-up.

Participants will be asked to complete the 3-month (and, if applicable, 6-month)
questionnaire(s) and return it to the AFTER trial team. Those who do not respond to the
initial questionnaire will be sent at least one reminder by telephone, SMS text messaging, or
email. Telephone and electronic follow-up will also be used to collect a core set of

questionnaire items if these are not completed on the returned questionnaire.
Sample size

The main feasibility objective and therefore the basis of the sample size estimate is
participant recruitment at three centres with a staggered start. The target sample size is a
minimum of 48 participants. Based on three sites and staggered starts, this is equivalent to at
least 1.5 participants per month per site over 12 months. This sample size will enable an
estimate of a minimum 25% recruitment rate of those eligible to within a 95% confidence
interval of £6% (calculated using the modified Wald method).*” If the sample size is
achieved sooner than 12 months, recruitment will continue up to a maximum of 60
participants to enable further feasibility assessment regarding the change to the best practice
advice intervention. Recruitment will cease if the target minimum sample size is not achieved
within 18 months. We have selected a conservative recruitment rate as recruitment to
previous ankle fracture exercise trials in younger adults with less complex health needs has

been 37-80%.2021

Statistical analysis
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Feasibility outcomes will be reported, including the number of participants who are
approached, are eligible, consent to randomisation, and are followed-up, attendance of
intervention sessions, completion rates of exercise diaries, and data completeness. Baseline
characteristics will be reported using descriptive statistics, per group and overall, using mean
and standard deviation (or median and interquartile range if non-normally distributed), and
minimum and maximum, for continuous variables and number and percentage of patients in

each group for binary or categorical variables.

Clinical outcome measures will be reported descriptively. Differences between treatments for
the intention-to-treat population will be reported with 95% confidence intervals. Withdrawals
from treatment and the trial will be reported, with reasons where provided. AEs, and SAEs
will be reported, both the number of participants that experience an event and the total

number.

The primary statistical analysis will be carried out on the basis of intention-to-treat, with all
randomised participants included and analysed according to their allocated treatment group,

irrespective of which treatment they actually receive or their treatment compliance.
Embedded qualitative study

Investigating patient experience is fundamental to understanding how interventions affect
patients’ lives and will give insights into the acceptability of the trial interventions and
randomisation to them. The embedded qualitative study aims to find out more about the
patients’ experience of the two interventions within the context of their recovery from ankle
fracture. This understanding will help us review the acceptability of the two interventions,
which aspects help or hinder recovery. This will enable us to refine the interventions,
retaining aspects that are important to patients and developing or removing those that are less
helpful. For instance, patients may struggle with the pace or complexity of the progressive
exercises, which could then be modified for the future definitive trial. In addition the
interviews will provide valuable insight into how patients experience the trial processes. For
example we know that patients take part in studies because they place their trust in the
clinical team, they can have trouble understanding some information, can find randomisation
unacceptable in clinical situations and have therapeutic misconceptions.*3->* Gaining an
insight into the aspects that facilitate and limit participation in the study will help us refine

our information processes to include areas that are of concern to patients.
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Interviews will be undertaken with a purposive sample of up to 20 participants from
recruiting centres and each intervention group, approximately 4 months after randomisation.
Participants will be invited to take part and provide their agreement to be contacted for an
interview after they have consented to the main pilot trial. Written informed consent will be
provided prior to the interview. The interviews will provide an insight into patient experience
of being in the trial, the interventions, and recovery and outcomes that are important to them
within the context of their life. Factors that inhibit or facilitate their ability to fully take part

in the study will be used to inform a large-scale definitive RCT.

To sensitise the research team to factors that are important to study participants the semi-
structured interview schedule will be informed by input from a PPI member and a therapist.
Open questions will be used to ensure participants can talk freely about what is important to
them. Participants will choose whether to be interviewed in the local hospital, over the

telephone, or at home.

The experiences of therapists delivering the trial interventions and recruiting patients will
also be explored. Therapists will be invited to participate in a focus group to be held at the

end of the recruitment phase.

Interviews and the focus group will be audio-recorded, transcribed verbatim and NVivo
(QSR International Pty Ltd, Melbourne, Australia) will be used to help manage the data. Data
will be coded and grouped into categories and themes drawing on thematic analysis.’! Any

quotes used in reporting of the findings will be anonymised.

PATIENT AND PUBLIC INVOLVEMENT

The development of the study funding application, intervention development and study
materials were supported by a patient and public involvement group, who will also be

involved in developing the dissemination strategy.

ETHICS AND DISSEMINATION

The study has been approved by the South Central — Hampshire B Research Ethics
Committee (Ref: 18/SC/0281) and the Health Research Authority. It has been prospectively
registered (ISRCTN16612336). All protocol amendments are will be subject to review by the

17

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



oNOYTULT D WN =

BMJ Open Page 18 of 41

Sponsor (Oxford University) the ethics committee and Health Research Authority and will be
included in the final report. All data will be processed following Oxford Clinical Trials
Research Unit (OCTRU) standard operating procedures. Adverse events and serious adverse

events are likely to be rare. If they occur they will be reviewed by the trial management
group.

This protocol has been reported following the Standard Protocol Items: Recommendations for
Interventional Trials (SPIRIT) statement.>> Results will be published in an open-access
journal, reported following the Consolidated Standards of Reporting Trials (CONSORT)
guidelines for pilot and feasibility trials.’3 > The Template for Intervention Description and
Replication (TIDieR) statement will be used to report the intervention,> ensuring replication
is possible. Results will be published in a peer-reviewed journal with authorship eligibility
according to the ICMIJE criteria. Participants will be asked if and how they would like to be
informed of the study results during the consent process. We will share study results before

publication with those participants who request it.
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Table 1: Time points at which the outcomes will be assessed

oNOYTULT D WN =

0-4 3-month

9 TIMEPOINT Enrolment | Allocation |  Months* follow | S-month

follow up

12 Screening log v

14 Informed consent v

16 Eligibility confirmed v

Randomisation v

Control: best practice 1 physio session
advice (up to 2 more if

23 struggling)
24 Intervention: Up to 6 physio

25 Progressive functional sessions
26 exercise

30 Baseline v
31 questionnaire

Follow-up v v
34 questionnaire

35 Follow-up clinic visit v
at hospital

38 Follow-up reminders v v

40 Qualitative interview v
(optional)

45 *The first three month follow-up occurs while participants are doing the recommended
exercises, and for the progressive exercise group, they may still be returning for sessions with
the physiotherapist.
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Table 2: Participant timeline

Outcome

Measurement

Time point

Demographic

age, gender, height, weight, ethnicity,
smoking, alcohol consumption, date of injury,
fracture classification, initial fracture
management, pre-injury walking aid use and
exercise tolerance, current work status, level
of education, place of residence, social
support

Baseline

Ankle-related
symptoms and
function

Olerud and Molander Ankle Score3®

Baseline, 3 and 6
months

Lower limb function

Lower Extremity Functional Scale

Baseline, 3 and 6

limitations months

Pain Visual Analogue Scale (VAS) Baseline, 3 and 6
months

Health-related EQ-5D-5L score*? Baseline, 3 and 6

quality of life months

Fear of falls Falls Efficacy Scale-International (short) Baseline, 3 and 6
months

Self-efficacy Self-efficacy exercise score? 3 and 6 months

Return to desired
activities, including
work, social life and
sport activities

Patient-reported return to activities

3 and 6 months

Walking aid use and
distance

Patient-reported use of aids and maximum
distance walked on any single occasion

Baseline (recall pre-
injury and current
status), 3 and 6
months

Adherence to

Patient-reported exercise performance

3 and 6 months

exercise
Mobility and Short Physical Performance Battery (SPPB)* | 6 months
balance
Ankle joint range Hand-held goniometry* 6 months
Muscle strength Hand-held dynamometry 6 months

Medication usage

Prescribed and over-the-counter medications

Baseline, 3 and 6
months

Work disability

Sick leave (days)

Baseline, 3 and 6
months

Healthcare use

NHS outpatient and community services (e.g., GP,
additional physical therapy)

NHS inpatient and day case (e.g., radiography,
readmissions)

3 and 6 months
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Outcome

Measurement

Time point

Private health care services

Out-of-pocket
expenses

Patient-related out-of-pocket expenses
recording form

3 and 6 months

Adverse events Patient-reported adverse events

3 and 6 months
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Figure 1: Study flow diagram for the AFTER study
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Participant with ankle fracture admitted to hospital or attends fracture clinic, assessed

— .
for eligibility to AFTER, provided with patient information sheet Excluded:

-Did not meet
v eligibility criteria
? Approach for consent -Declined to

v participate

12 Consent for AFTER trial and baseline questionnaire v
v Usual care

oNOYTULT D WN =

Randomised (minimum n=48)

v
8 ¢ !

Progressive functional exercise Best practice advice
(up to six sessions with a physiotherapist) (session with physiotherapist plus up to two follow-up sessions)
22 (n=24) (n=24)

25 ¢ ¢

27 Follow-up: 3 and 6 months Follow-up: 3 and 6 months

31 Qualitative interview participation (optional, n= up to 20)
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B SPIRITV

STANDARD PrROTOCOL ITEMS: RECOMMENDATIONS FOR INTERVENTIONAL TRIALS

SPIRIT 2013 Checklist: Recommended items to address in a clinical trial protocol and
related documents®

Section/item ItemNo Description Reported

Administrative information

Title 1 Descriptive title p.1
identifying the study
design, population,
interventions, and, if
applicable, trial
acronym

Trial registration  2a Trial identifier and p.2
registry name. If not
yet registered, name
of intended registry

2b All items from the p.2 linked registration
World Health
Organization Trial
Registration Data Set

Protocol version 3 Date and version Publication is based on final version
identifier
Funding 4 Sources and types of p.19

financial, material,
and other support

Roles and 5a Names, affiliations, p.1 and 19
responsibilities and roles of protocol
contributors

5b Name and contact p.17 and 18
information for the
trial sponsor
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Introduction

5c

5d

Background and 6a

rationale

Objectives

6b

BMJ Open

Role of study sponsor p.19
and funders, if any, in
study design;
collection,
management,
analysis, and
interpretation of data;
writing of the report;
and the decision to
submit the report for
publication, including
whether they will have
ultimate authority over
any of these activities

Composition, roles, p.14 and 15
and responsibilities of
the coordinating
centre, steering
committee, endpoint
adjudication
committee, data
management team,
and other individuals
or groups overseeing
the trial, if applicable
(see Item 21a for data
monitoring committee)

Description of p.5-6
research question and
justification for
undertaking the trial,
including summary of
relevant studies
(published and
unpublished)
examining benefits
and harms for each
intervention

Explanation for choice p.5-6
of comparators

Specific objectives or p.6to 7
hypotheses

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



oNOYTULT D WN =

Trial design

BMJ Open

8 Description of trial p.7
design including type
of trial (eg, parallel
group, crossover,
factorial, single
group), allocation
ratio, and framework
(eg, superiority,
equivalence,
noninferiority,
exploratory)

Methods: Participants, interventions, and

outcomes

Study setting

9 Description of study p.7
settings (eg,
community clinic,
academic hospital)
and list of countries
where data will be
collected. Reference
to where list of study
sites can be obtained

Eligibility criteria 10 Inclusion and p.7-8

Interventions

exclusion criteria for
participants. If
applicable, eligibility
criteria for study
centres and
individuals who will
perform the
interventions (eg,
surgeons,
psychotherapists)

11a Interventions for each p.9-12
group with sufficient
detail to allow
replication, including
how and when they
will be administered
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Outcomes

11b

11c

11d

BMJ Open

Criteria for p.10 and 12
discontinuing or
modifying allocated
interventions for a
given trial participant
(eg, drug dose
change in response to
harms, participant
request, or
improving/worsening
disease)

Strategies to improve p.12
adherence to

intervention protocols,

and any procedures

for monitoring

adherence (eg, drug

tablet return,

laboratory tests)

Relevant concomitant Y
care and interventions
that are permitted or
prohibited during the

trial

Primary, secondary, p.12
and other outcomes,
including the specific
measurement variable
(eg, systolic blood
pressure), analysis
metric (eg, change
from baseline, final
value, time to event),
method of
aggregation (eg,
median, proportion),
and time point for
each outcome.
Explanation of the
clinical relevance of
chosen efficacy and
harm outcomes is
strongly
recommended
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Participant 13 Time schedule of Table 1, p.25
timeline enrolment,
interventions

(including any run-ins
and washouts),
assessments, and
visits for participants.
A schematic diagram
is highly
recommended (see
Figure)

Sample size 14 Estimated number of p.15
participants needed to
achieve study
objectives and how it
was determined,
including clinical and
statistical
assumptions
supporting any
sample size
calculations

Recruitment 15 Strategies for p.8
achieving adequate
participant enrolment
to reach target
sample size

Methods: Assignment of interventions (for
controlled trials)

Allocation:
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1

2 Sequence 16a Method of generating p.8
3 generation the allocation

g sequence (eg,

6 computer-generated
7 random numbers),

8 and list of any factors
?O for stratification. To
11 reduce predictability
12 of a random

13 sequence, details of
1;' any planned

16 restriction (eg,

17 blocking) should be
18 provided in a

;g separate document
2 that is unavailable to
22 those who enrol

23 participants or assign
24 interventions

25

;? Allocation 16b Mechanism of p.8
28 concealment implementing the

29 mechanism allocation sequence
30 (eg, central

g; telephone;

33 sequentially

34 numbered, opaque,
35 sealed envelopes),
g? describing any steps
38 to conceal the

39 sequence until

40 interventions are

41 assigned

42

ji Implementation 16¢ Who will generate the p.8
45 allocation sequence,
46 who will enrol

47 participants, and who
48 will assign

49 .

50 participants to

51 interventions

52

53

54

55

56

57

58

59

60
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Blinding 17a Who will be blinded p.9
(masking) after assignment to

interventions (eg, trial
participants, care
providers, outcome
assessors, data
analysts), and how

17b If blinded, N/A
circumstances under
which unblinding is
permissible, and
procedure for
revealing a
participant’s allocated
intervention during
the trial

Methods: Data collection, management, and

analysis
Data collection 18a Plans for assessment p.12-15
methods and collection of

outcome, baseline,
and other trial data,
including any related
processes to promote
data quality (eg,
duplicate
measurements,
training of assessors)
and a description of
study instruments (eg,
questionnaires,
laboratory tests) along
with their reliability
and validity, if known.
Reference to where
data collection forms
can be found, if not in
the protocol
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Data
management

Statistical
methods

18b

19

20a

20b

20c

BMJ Open

Plans to promote p.15
participant retention

and complete follow-

up, including list of

any outcome data to

be collected for

participants who
discontinue or deviate

from intervention

protocols

Plans for data entry, p.12-15
coding, security, and
storage, including any
related processes to
promote data quality
(eg, double data
entry; range checks
for data values).
Reference to where
details of data
management
procedures can be
found, if not in the
protocol

Statistical methods for p.16
analysing primary and
secondary outcomes.
Reference to where

other details of the
statistical analysis

plan can be found, if

not in the protocol

Methods for any N/A
additional analyses

(eg, subgroup and
adjusted analyses)

Definition of analysis  N/A
population relating to
protocol non-

adherence (eg, as
randomised analysis),

and any statistical

methods to handle

missing data (eg,

multiple imputation)
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Methods: Monitoring

Data monitoring  21a

21b
Harms 22
Auditing 23
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Composition of data  N/A — feasibility study

monitoring committee
(DMC); summary of
its role and reporting
structure; statement
of whether it is
independent from the
sponsor and
competing interests;
and reference to
where further details
about its charter can
be found, if not in the
protocol. Alternatively,
an explanation of why
a DMC is not needed

Description of any N/A
interim analyses and
stopping guidelines,
including who will

have access to these
interim results and

make the final

decision to terminate

the trial

Plans for collecting, p.15 and 16

assessing, reporting,
and managing
solicited and
spontaneously
reported adverse
events and other
unintended effects of
trial interventions or
trial conduct

Frequency and p.12
procedures for

auditing trial conduct,

if any, and whether

the process will be
independent from
investigators and the
sponsor
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Ethics and dissemination

Research ethics 24
approval

Protocol 25
amendments
Consent or 26a
assent

26b

Confidentiality 27

BMJ Open

Plans for seeking
research ethics
committee/institutional
review board
(REC/IRB) approval

p.17-18

Plans for P17-18
communicating
important protocol
modifications (eg,
changes to eligibility
criteria, outcomes,
analyses) to relevant
parties (eg,
investigators,
REC/IRBs, trial
participants, trial
registries, journals,
regulators)

Who will obtain p.8
informed consent or
assent from potential

trial participants or
authorised

surrogates, and how

(see Item 32)

Additional consent N/A
provisions for

collection and use of
participant data and
biological specimens

in ancillary studies, if
applicable

How personal
information about
potential and enrolled
participants will be
collected, shared, and
maintained in order to
protect confidentiality
before, during, and
after the ftrial

p.8 and 18
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Declaration of
interests

Access to data

Ancillary and
post-trial care

Dissemination
policy

28

29

30

31a

31b

BMJ Open

Financial and other p.19
competing interests

for principal

investigators for the

overall trial and each

study site

Statement of who will p.19
have access to the

final trial dataset, and
disclosure of

contractual

agreements that limit

such access for
investigators

Provisions, if any, for N/A
ancillary and post-trial
care, and for
compensation to

those who suffer harm
from trial participation

Plans for investigators p.17-18
and sponsor to
communicate trial
results to participants,
healthcare
professionals, the
public, and other
relevant groups (eg,
via publication,
reporting in results
databases, or other
data sharing
arrangements),
including any
publication restrictions

Authorship eligibility  p.18
guidelines and any
intended use of
professional writers
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31c Plans, if any, for p.19
granting public access
to the full protocaol,
participant-level
dataset, and statistical

code
Appendices
Informed consent 32 Model consent form  Not included in the protocol manuscript
materials and other related
documentation given
to participants and
authorised surrogates
Biological 33 Plans for collection,  N/A
specimens laboratory evaluation,

and storage of
biological specimens
for genetic or
molecular analysis in
the current trial and
for future use in
ancillary studies, if
applicable

*It is strongly recommended that this checklist be read in conjunction with the SPIRIT 2013
Explanation & Elaboration for important clarification on the items. Amendments to the
protocol should be tracked and dated. The SPIRIT checklist is copyrighted by the SPIRIT
Group under the Creative Commons “Attribution-NonCommercial-NoDerivs 3.0 Unported”
license.
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